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1 . The response of the applicant has been read and given careful consideration. 
Responses to the arguments of the applicant are presented after the first rejection to 
which they are directed. Rejections of the previous action, not repeated below are 
withdrawn based upon the arguments and amendments to the claims. 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 7,33-40,42-57 and 59-65 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wu et al., "Transient biphotonic holographic grating in 
photoisomerizative azo materials", Phys. Rev. B, Vol. 57(7) pp. 3874-3880 (02/1998), in 
view of Natansohn et al., "Azobenezene containing polymers: digital and holographic 
storage" TECHNICAL REPORT 19960924 052 US Navy (09/1996), Jager et al, 
"Bicolor surface reliefs in azobenzene side chain polymers", Appl. Opt., Vol. 40(1 1) pp. 
1776-1778 (04-2001), Hattemer et al., "synthesis and characterization of novel 
multifunctional materials obtained via reactive precursor polymers", Macromol. Vol. 33 
p 1972-1977 (2000) and "Polymer Chemistry: the glass transition" updated 07/1 1/2000. 
blip.- i 'aaih) iiv>up >r t ito ,:Ju lk%q- P< >h out" <>2QResources/GlassTrans.htm. 

Wu et al, teach PMMA/methyl yellow or ethyl orange/polyvinyl alcohol polymer 
compositions formed as coatings, (right column, 3876). An experiment is conduced 
where the 488 nm line of an Argon ion laser was either s, p or circularly polarized and the 
writing and probe HeNe laser beams are all s polarized. Figure 7 shows that the decay in 
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diffraction efficiency is slow, on the order of minutes (600+ seconds). The red beam is 
diffracted for detection (right column, page 3878). 

Jager et al, "Bicolor surface reliefs in azobenzene side chain polymers", Appl. 
Opt., Vol. 40(1 1) pp. 1776-1778 (04-2001) teach polymer compositions with side chain 
polymers having the chemical structure shown in figure 1 , which are coated on a glass 
slide and two s-polarized red laser beams (645 nm) were used together with a blue (488 
nm) laser which was either p or s polarized. This grating is disclosed with respect to 
figure 3 as being stable for several days, (page 1777). The effects of the differently 
polarized light are shown in figure 4. The abstract describes the use of blue (488 nm) 
laser light to irradiate the sample, followed by the use of two red beams to inscribe the 
grating. The blue beam is in the p polarization (left column, page 1777) and the red 
beams are in the s- polarization, (page 1776, right column). See also page 1777-1778 and 
figure 4. Figure 3 shows the gratings formed is relatively stable over the period of 50+ 
hours. The poling is photoinduced by the first beam. 

Natansohn et al, "Azo-benezene containing polymers: digital and holographic 
storage" TECHNICAL REPORT 19960924 052 US Navy (09/1996) teaches that the 
higher the Tg of the polymer , the higher the stability of the written information as the 
orented azobenzene groups frozen in their orientation (abstract and pages 2 and 5). 

Hattemer et al, "synthesis and characterization of novel multifunctional materials 
obtained via reactive precursor polymers", Macromol. Vol. 33 p 1972-1977 (2000) 
teaches that use of systems where the Tg is in the 60-194 degree C range, (abstract). In 
addition to the PR grating, an isomerization grating is formed, (page 1976, left column). 
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"Polymer Chemistry: the glass transition" updated 07/1 1/2000. 

http://faculty/ascupstate.edu'11ever/Polymer°/o20Resoiiti e\ JJL <, jj i- ;> 1 (3 pages) 
teaches the glass transition for PVA to be 85 degrees C and for PMMA to be 105 degrees 
C. (page 3 of 3) 

It would have been obvious to one skilled in the art to modify the examples of Wu 
et al, "Transient biphotonic holographic grating in photoisomerizative azo materials", 
Phys. Rev. B, Vol. 57(7) pp. 3874-3880 (02/1998) to make a stable grating , similar to 
that of Jager et al, "Bicolor surface reliefs in azobenzene side chain polymers", Appl. 
Opt., Vol. 40(1 1) pp. 1776-1778 (04-2001) by using PVA and PMMA with high Tg 
temperatures, such as the 85 degrees C and the 105 degrees C taught by "Polymer 
Chemistry: the glass transition" updated 07/1 1/2000. 

Imp faciiiry.uscupstatc.cdu/llcvcr/Polymei^ / o20Rcsources/GlassTrans.htrn to make the 

gratings more stable based upon the teachings of of Natansohn et al, "Azobenezene 
containing polymers :digital and holographic storage" TECHNICAL REPORT 19960924 
052 US Navy (09/1996) and Hattemer et al., "synthesis and characterization of novel 
multifunctional materials obtained via reactive precursor polymers", Macromol. Vol. 33 
p 1972-1977 (2000) that useful Tg are within the range of 60-194 degrees C and that 
higher Tg prevent the reorientation of the azo dyes. 

4. Claims 7,33-40,42-57 and 59-65 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wu et al., "Transient biphotonic holographic grating in 
photoisomerizative azo materials", Phys. Rev. B, Vol. 57(7) pp. 3874-3880 (02/1998), in 
view of Natansohn et al, "Azobenezene containing polymers: digital and holographic 
storage" TECHNICAL REPORT 19960924 052 US Navy (09/1996), Jager et al, 
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"Bicolor surface reliefs in azobenzene side chain polymers", Appl. Opt., Vol. 40(1 1) pp. 
1776-1778 (04-2001), Hattemer et al, "synthesis and characterization of novel 
multifunctional materials obtained via reactive precursor polymers", Macromol. Vol. 33 
p 1972-1977 (2000) and "Polymer Chemistry: the glass transition" updated 07/1 1/2000. 

Pu uK M\jhos( U iMs htn iunluT in 

view of Wu et al. "transient optical modulation with a disperse red 1 doped film". Appl. 
Opt., Vol. 39(5) p. 814-817 (02/2000). 

Wu et al. "transient optical modulation with a disperse red 1 doped film". Appl. 
Opt., Vol. 39(5) p. 814-817 (02/2000) (cited 4/22/05) teaches the recording of a 
biphotonic grating using two s polarized beams from a krypton ion laser (647 nm) which 
overlap with a s polarized beams of a HeCd laser (442 nm) (page 815, left column). 

To address then embodiments bounded by the claims, but not anticipated above, 
the examiner cites Wu et al., "Transient biphotonic holographic grating in 
photoisomerizative azo materials", Phys. Rev. B, Vol. 57(7) pp. 3874-3880 (02/1998) 
who teaches the use of the red (633 nm) laser for the readout and holds that it would have 
been obvious to use the same technique in the processes rendered obvious by the 
combination of Wu et al, "Transient biphotonic holographic grating in 
photoisomerizative azo materials", Phys. Rev. B, Vol. 57(7) pp. 3874-3880 (02/1998) 
with Natansohn et al, "Azobenezene containing polymers: digital and holographic 
storage" TECHNICAL REPORT 19960924 052 US Navy (09/1996), Jager et al, 
"Bicolor surface reliefs in azobenzene side chain polymers", Appl. Opt., Vol. 40(1 1) pp. 
1776-1778 (04-2001), Hattemer et al, "synthesis and characterization of novel 
multifunctional materials obtained via reactive precursor polymers", Macromol. Vol. 33 
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p 1972-1977 (2000) and "Polymer Chemistry: the glass transition" updated 07/1 1/2000. 
http://faculty.uscupstate.edu/llever/Po3yme^20Resourue^ Gh - 1 ! ui s.htm . to determine 
the diffraction efficiency based upon this laser already being part of the apparatus. 
Further, it would have been obvious to use circularly polarized argon ion laser in place of 
the p polarized laser based upon the direction in the left hands column of page 3879 of 
Wu et al. with a reasonable expectation of forming a useful non-volatile holographic 
grating. 

The argued position fails to account for the data in Wu figure 7 of Wu which 
show a certain equivalence in the short wavelength polarization. While not the best, it 
does not teach away by indicating that it docs not w ork. The issue seems to be one of Tg 
and the secondary references address this, specifically that the higher the Tg, the more 
stable the medium. 

5. Claims 7,33-40,42-57 and 59-65 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wu et al., "Transient biphotonic holographic grating in 
photoisomerizative azo materials", Phys. Rev. B, Vol. 57(7) pp. 3874-3880 (02/1998) 
and Todorov et al, "Polarization Holography. 1 : A new high efficiency organic materials 
with reversible photoiniduced birefringence", Appl. Opt. Vol. 23(23) pp. 4309-4312, in 
view of Jager et al, "Bicolor surface reliefs in azobenzene side chain polymers", Appl. 
Opt., Vol. 40(1 1) pp. 1776-1778 (04-2001), Hattemer et al, "synthesis and 
characterization of novel multifunctional materials obtained via reactive precursor 
polymers", Macromol. Vol. 33 p 1972-1977 (2000), Choi "effect of temperature on 
photoinduced reorientation of azo benzene chromophore in the side chain copolymers '> 
Bull. Korean Chem. Soc, Vol. 20(9) pp. 1010-1016 (1999) and "Polymer Chemistry: the 



Application/Control Number: 1 0/077,60 1 Page 7 

Art Unit: 1795 

glass transition" updated 07/1 1/2000. 

1m_) .i ,1k lisj^idle Jiih 1 i Piil_ ii, ' <2!ik,M\ii > ij . ishii 

Todorov et al, "Polarization Holography. 1: A new high efficiency organic 
materials with reversible photoiniduced birefringence", Appl. Opt. Vol. 23(23) pp. 4309- 
4312 teaches the recording of holograms using a 0.06 wt% methyl orange azo dye in 
PVA. (page 4310, left column). These are written using a 488 nm light and probed using 
a HeNe laser (633 nm) (page 43 10, left column). 

Choi, "Effect of temperature on photoinduced reorientation of azo benzene 
chromophore in the side chain copolymers", Bull. Korean Chem. Soc, Vol. 20(9) pp. 
1010-1016 (1999) teaches that the stabiliy of high Tg polymers is better than that of low 
Tg polymers (page 1014, left column). The teachings that the azo dye disperse red 1 acts 
as a plasticizer and lowers the Tg of the polymer is disclosed (page 1015, right column). 

It would have been obvious to one skilled in the art to modify the composition of 
Wu et al, "Transient biphotonic holographic grating in photoisomerizative azo 
materials", Phys. Rev. B, Vol. 57(7) pp. 3874-3880 (02/1998) by using less of the azo 
dye to increase the Tg based upon the teaching by Choi, "Effect of temperature on 
photoinduced reorientation of azo benzene chromophore in the side chain copolymers", 
Bull. Korean Chem. Soc, Vol. 20(9) pp. 1010-1016 (1999) and thereby increase the 
stability as taught by Hattemer et al., "synthesis and characterization of novel 
multifunctional materials obtained via reactive precursor polymers", Macromol. Vol. 33 
p 1972-1977 (2000), Choi "effect of temperature on photoinduced reorientation of azo 
benzene chromophore in the side chain copolymers", Bull. Korean Chem. Soc, Vol. 
20(9) pp. 1010-1016 (1999) with a reasonable expectation of forming a grating based 
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upon the teaching of Todorov et al., "Polarization Holography. 1 : A new high efficiency 
organic materials with reversible photoiniduced birefringence", Appl. Opt. Vol. 23(23) 
pp. 4309-4312 who forms a grating with a lower azo dyes concentration with motivation 
from Jager et al, "Bicolor surface reliefs in azobenzene side chain polymers", Appl. Opt., 
Vol. 40(1 1) pp. 1776-1778 (04-2001) who teaches stabilized gratings, noting that Tg of 
PVA and PMMA taught by "Polymer Chemistry: the glass transition" updated 
07/11/2000. http://faculty.uscupstate.edu/ilever/Polymer%20Resources/GlassTrans.htm . 
which are in the useful range taught by Hattemer et al., "synthesis and characterization of 
novel multifunctional materials obtained via reactive precursor polymers", Macromol. 
Vol. 33 p 1972-1977 (2000). 

A difference between the teachings of the instant specification and the Wu et al, 
"Transient biphotonic holographic grating in photoisomerizative azo materials", Phys. 
Rev. B, Vol. 57(7) pp. 3874-3880 (02/1998) seems to be the concentration of the azo dye. 
In the instant application the dye concentration is lower and the intensity of the exposure 
is higher for both laser sources. It is not clear if the Tg is lowered significantly by the use 
of the 5wt% of the azo dyes by Wu et al., "Transient biphotonic holographic grating in 
photoisomerizative azo materials", Phys. Rev. B, Vol. 57(7) pp. 3874-3880 (02/1998),but 
based upon the teachings of Choi "effect of temperature on photoinduced reorientation of 
azo benzene chromophore in the side chain copolymers", Bull. Korean Chem. Soc, Vol. 
20(9) pp. 1010-1016 (1999) it appears that this might be the case. The other issue is one 
of what movements of the azo dyes are frozen out in the inventive process. Is it the 
reorientation of the azo dye alone or both the reorientation of the dye and the 
isomerization of the dye. In Wu et al. "transient optical modulation with a disperse red 1 
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doped film". Appl. Opt., Vol. 39(5) p. 814-817 (02/2000) (cited 4/22/05) there is a 
discussion with respect to figure 1, relating to the effect of blocking the blue beam alone, 
which seems to relate to figure 7 of the instant specification. 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Martin J. Angebranndt whose telephone number is 571- 
272-1378. The examiner can normally be reached on Monday-Thursday and alternate 
Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Huff can be reached on 571-272-1 385. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Martin J Angebranndt/ 
Primary Examiner, Art Unit 1795 
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